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delivery did not enhance salt perception and resulted in 23 greater Overall Bitterness Scores for the same level of 24 substitution with KCl. The presence of the bouillon base 25 masked to a certain extent the loss of saltiness induced 26 by the substitution and resulted in lower Overall 27 Bitterness Scores of the substituted profiles. Excessive salt intake contributes to a range of health 34 problems and has been identified as a major cause of 35 cardio vascular diseases. Most food regulatory bodies 36 have set ambitious salt reduction targets for processed 37 foods as these foods can represent up to 80% of the 38 overall salt intake in the Western population (Angus, 39 2007). 40 A number of approaches to salt reduction in processed 41 food exist (Kilcast, 2007a) . For example: the use of 42 saltiness enhancers such as MSG or the use of 43 potassium chloride to substitute part of the sodium 44 chloride content. Although potassium chloride imparts a 45 3 salty taste, it is also reported to have a bitter/metallic off- 46 taste (Frank and Mickelse, 1969, McGregor, 2004, 47 Vanderklaauw and Smith, 1995) . This bitter taste has 48 prevented its sole use as a salt replacement, however, 49 sodium chloride has been shown to partially suppress its 50 bitterness (Breslin and Beauchamp, 1995) and potassium 51 chloride is now used in conjunction with sodium chloride 52 in commercial low salt applications. Kemp and 53 Beauchamp (1994) reported that, at supra detection 54 threshold concentrations, MSG suppressed the bitterness 55 elicited by quinine sulfate and it is hypothesized here that 56 MSG could be used, not only as a flavor enhancer, but 57 also to mask potassium chloride bitterness. In general, 58 the presence of a umami eliciting taste such as MSG has 59 been linked to increased palatability and acceptance 60 (Prescott, 2001, Roininen, Lahteenmaki and Tuorila, 61 1996) . 62 In parallel to chemical solutions, technological solutions, 63 such as increasing saltiness by different delivery systems, 64 have also been sought to maximize salt perception with 65 the same amount of salt. The relationship between the 66 size and shape of salt crystals (Kilcast, 2007b) Busch and Smit, 2009) with mixed successes with 79 respect to saltiness perception enhancement. 80 The aim of this study was to combine these approaches 81 (partial KCl substitution, a pulsed delivery and the use of Twenty students and staff members of the University (11 116 women and 9 men, aged between 22 and 48) were 117 recruited by advertisement to take part in the training and 118 selection process. 119 The training consisted of three 1 hour sessions. 120 During the first session, all panelists were familiarized 121 with the "bitter" or "metallic" taste of potassium chloride. as profiles 1 and 2. Table 1 presents the amount of NaCl   176 and KCl delivered over 17 seconds for each profile.
177 Table 1 hereabouts 178 The substitution level was determined from the results of 179 experiment 1 and chosen to appear both less salty and 180 more bitter than the NaCl control. However, the 181 respective delivery timing of KCl to NaCl was varied. Table   397 provides equivalences between % (w/w) and % (mol/mol).
398 Table 2 hereabouts 399 These results indicated that there are two dimensions to 
